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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the biological treatment method of chlonnation ethylene, 
and relates to the method of disassembling efficiently chlorination ethylene, such as a trichloroethylene (TCE) especially 
contained in an underground water or soil, cis- 1 ,2-dichloroethylene (c-DCE) 5 trans- 1,2-dichloroethylene (t-DCE), 
1 , 1 -dichloroethylene (1 and 1 -DCE), and vinyl chloride (VC), by the microorganism under aerobic conditions. 
[0002] 

[Description of the Prior Ait] As technology of removing chlorination ethylene, such as TCE contained in an underground water 
or soil, the method which combined activated carbon treatment with stripping, a vacuum extraction method, etc. was in use 
conventionally, cost of biological treatment is low to these physical and chemical treatment methods, and full disassembly of a 
pollutant is possible - etc. -- since it has an advantage, research and development are done briskly in recent years, and utilization 
is also performed increasingly. 

[0003] Although chlorination ethylene (however, tetrachloroethylene is removed) can be biodegraded also under an aerobic 
condition or an anaerobic condition, since harmful by-products, such as VC, are generated in process of decomposition in 
processing by the aversion microorganism, its aerobic biological treatment is actually in use. 

[0004] It is known for the aerobic biological treatment of chlorination ethylene that chlorination ethylene will be disassembled by 
the phenomenon of co-oxidization. Since this has the low substrate specificity of each oxidizing enzyme guided by methane, 
toluene, etc., it will recognize chlorination ethylene as a substrate and a microorganism will oxidize. It is reported that there is the 
same capacity also as the phenolic acid-ized enzyme, propane oxidizing enzyme, and ammonia oxidizing enzyme which a phenol 
utilization bacillus, a propane utilization bacillus, and an ammonium utilization bacillus have besides the methanoic acid-ized 
enzyme which a methane utilization bacillus and a toluene utilization bacillus have, or toluene oxidizing enzyme. Thus, although 
chlorination ethylene is disassembled by co-oxidization by the enzyme of various microorganisms, in actual processing, the 
methanoic acid-ized enzyme system with high catabolic rate and the aromatic compound (toluene, phenol) oxidizing-enzyme 
system are mainly used. 

[0005] The aerobic biological treatment system of the chlorination ethylene by which current operation is earned out is in which 
processes chlorination ethylene directly in soil or an underground water, ex processed by the reactor once removing situ 
processing and the pollutant containing chlorination ethylene from a site by pumping, a vacuum extract, etc. with a pump It is 
classified into site processing. 

[0006] in In situ processing, add induction substrates (methane, aromatic compound, etc.) required for growth of a decomposition 
bacillus, and induction of a dialytic ferment in the site polluted with oxygen and nutrient salt, and biodegrade chlorination 
ethylene. On the other hand, it is ex. In site processing, these substrates etc. are added to a reactor, and it biodegrades chlorination 
ethylene. 

[0007] the chlorination ethylene which should decompose this induction substrate - receiving - the amount of several times to 
dozens times - it is added about 10 to 30 times preferably, As nutrient salt, in almost all cases, nitrogen (N) and Lynn (?) is used, 
and to the addition of an induction substrate, when these amounts in a system run short of comparatively (BOD:N-= when 
namely, ] the organic substance is expressed with B OD 1 00 : 5 : 1 ) P and N to the organic substance needed in general biological 
treatment, they are added artificially. 

[0008] Although addition of a bacillus is not performed when the bacillus in which resolution is shown exists in a contamination 
site to some extent, the cultivated decomposition bacillus is added to a site or a reactor to shorten the case where there are few 
decomposition bacilli, and the starting period of processing. In this case, the bacillus excellent in the resolution of the chlorination 
ethylene by which isolation was earned out from the nature as a decomposition bacillus to add, i.e., a methane utilization bacillus 
shown above, a toluene utilization bacillus, a phenol utilization bacillus, a propane utilization bacillus, an ammonia utilization 
bacillus, etc. are used, and also it is possible to use the bacillus which raised resolution artificially by genetic manipulation. 
[0009] By such aerobic biological treatment, if temperature, pH, substrate concentration, oxygen, and nutrient salt are controlled 
by setting up so that a decomposition bacillus may be added if needed and a certain amount of decomposition bacillus may exist in 
a system at the time of initiation of processing within the optimal limits for biodegradation after that, it will be thought that 
processing advances. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in actual processing, even if it controls these factors to optimum conditions, 
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the cracking severity of chlonnation ethylene changes greatly with processing objects, and it is in a difficult condition to perform 
stability and certainly efficient biodegradation. 

[001 1] Since it is such, it is expected that the factor which is not solved [ which affects processing ] exists in the aerobic 
biological treatment of chlorination ethylene, for example, the effect by metal ion concentration can be considered. That is, since 
the biodegradation of the chlorination ethylene by co-oxidization uses a specific enzyme system, unlike the general biological 
treatment used for the BOD processing under wastewater, the concentration of a specific metal ion etc. may affect the activity of 
an enzyme greatly. 

[0012] However, in current, the break through about other factors, such as a metal ion which affects processing, is not made in 
the aerobic biological treatment of chlorination ethylene. 

[0013] It aims at offering the method of performing stability and biodegradation of certainly efficient chlorination ethylene by 
making this invention in view of the above-mentioned conventional actual condition, solving the metal ion which affects 
processing in the aerobic biological treatment of chlorination ethylene, and controlling this metal ion concentration. 
[0014] 

[Means for Solving the Problem] A biological treatment method of the chlorination ethylene of this invention is characterized by 
carrying out Fe ion concentration in liquid in a system to more than lOmicroM (mu mol /L) in a method of carrying out aerobic 
biological treatment of the chlorination ethylene. 

[001 5] That is, this invention persons found out that existence of Fe ion influenced to a decomposition bacillus, as a result of 
repeating examination wholeheartedly that a metal ion which affects processing should be solved in aerobic biological treatment 
of chlorination ethylene. 

[0016] Catabolic rate and the amount of decomposition per bacillus of a decomposition bacillus of chlorination ethylene can be 
made to increase by carrying out concentration of Fe ion to more than lOmicroM according to this invention. Although catabolic 
rate and the amount of decomposition per this bacillus will become so large that Fe ion concentration is high, even if Fe ion 
concentration exceeds lOOmicroM, since an increment beyond it is small, carrying out to below lOOmicroM is desirable [ Fe ion 
concentration ]. 

[0017] Although Fe ion concentration of details of a reason for affecting aerobic biodegradation of chlorination ethylene greatly in 
liquid is not clear, it is possible that a dialytic ferment of chlorination ethylene requires Fe ion as a cofactor. That is, if Fe ion more 
than a certain concentration does not exist even if an enzyme is guided, a produced enzyme cannot fully demonstrate activity. In 
such a case, by supplying Fe ion, the activity of an enzyme can increase and an increment in catabolic rate or the amount of 
decomposition can be brought about. 

[001 8] In addition, in this invention, although it adds in a form of Fe salt in case Fe ion is supplied actually, trivalent Fe salt may 
be used in this case, using divalent Fe salt. Moreover, since it is aerobic processing, when the grain-like metal Fe is added and it 
begins to melt into liquid, it is also possible to raise dissolved Fe ion concentration. Since Fe which was added in any case is 
under an aerobic condition, it exists as a cation trivalent in the inside of liquid. 
[0019] 

[Embodiment of the Invention] The biological treatment method of the chlorination ethylene of this invention is explained below 
at details. 

[0020] In this invention, in the aerobic biological treatment of chlorination ethylene, it adjusts so that Fe ion concentration in the 
liquid in a system may become more than lOmicroM. Therefore, when Fe ion concentration in the liquid in a system is under 
lOmicroM, Fe salt is added, or a metal Fe particle is added, the elution of the Fe ion is carried out, and Fe ion concentration is 
raised, hi this case, as a Fe salt, trivalent Fe salt is sufficient also as divalent Fe salt, for example, ferrous chloride (FeC12), a ferric 
chloride (FeC13), a ferrous sulfate (FeS04), ferric sulfate (Fe2 3 (S04)), etc. can be used. 

[0021] In this invention, the catabolic rate and the amount of decomposition per bacillus are raised so that Fe ion concentration is 
high in the range more than lOmicroM, but since the remarkable increment in the catabolic rate per bacillus and the amount of 
decomposition is not accepted even if Fe ion concentration exceeds lOOmicroM like the above-mentioned, as for Fe ion 
concentration, it is desirable to make it set to 10- lOOmicroM. 

[0022] As aerobic biological treatment of chlorination ethylene, it is in like the above-mentioned, situ processing and ex It is in 
although there is site processing: What is necessary is just to add Fe salt etc. in the underground water of a site if needed with the 
initial complement of a decomposition bacillus, an induction substrate, oxygen, and nutrient salt as usual so that it may become 
the above-mentioned concentration in enforcing the method of this invention in situ processing. 

[0023] Moreover, ex What is necessary is in site processing, just to add Fe salt etc. if needed so that Fe ion concentration in the 
liquid in a reaction vessel may turn into the above-mentioned concentration. 

[0024] the water which contains nutrient salt etc. in carrying out aeration to the splitting column which specifically formed the 
packed bed which supported the decomposition bacillus for chlorination ethylene content gas and processing - a column - in 
watering inside, Fe salt etc. is added if needed so that Fe ion concentration of this water spray may become more than lOmicroM. 
[0025] Moreover, in processing the raw water containing chlorination ethylene with floatation or a biofilm process (fixed bed or 
fluid bed), it adds Fe salt etc. if needed so that Fe ion concentration in a living thing reaction vessel may become more than 
lOmicroM. 

[0026] The method of this invention except controlling Fe ion concentration It can carry out like the aerobic biological treatment 
of conventional chlorination ethylene. Also as a decomposition bacillus The recombinant which aromatic compounds, such as 
methane, toluene, and a phenol, a propane, or ammonia was added [ recombinant ] as an induction substrate, and you may make it 
the utilization bacillus of the substrate of this decompose [ recombinant ] chlorination ethylene, and made the oxidizing enzyme of 
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these substrates discover may be used. 

[0027] The example of an experiment is given to below and this invention is more concretely explained to it. 

[0028] Recombinant which this enzyme that inserts the tac promoter of the Escherichia coli origin in the upstream of the phenol 

hydroxylase gene on the chromosome of example of experiment 1 phenol utilization bacillus Pseudomonas putida KN1, and 

disassembles chlorination ethylene was made to be discovered in configuration :P The experiment which investigates the effect of 

the coexistence Fe ion concentration in TCE decomposition was conducted using seudomonas putida KN1-10A. 

[0029] First, the phosphate buffer solution of 40mM(s) containing Fe ion of different concentration was made to suspend, and 

aging of that concentration was investigated after adding TCE so that turbidity (OD600: absorb ance with a wavelength of 600nm) 

might be set to 0.1 after cultivating this recombinant. In addition, as Fe ion, it is FeS04. Although it added, since it is under an 

aerobic condition, in liquid, it is thought that Fe ion existed as Fe3+. 

[003 0] As a sample, with that whose Fe ion concentration is 0, 1 , 1 0, 1 00, and 1 OOOmicroM, Fe ion prepared the thing of 
lOOOmicroM by biomass additive-free, and concentration change of TCE was investigated respectively. 
[003 1] A result is shown in, drawing 1 . 

[0032] The catabolic rate and the amount of decomposition of TCE increased as Fe ion concentration increased so that more 
clearly than drawing 1 . however -- even if Fe ion concentration exceeds lOOmicroM - TCE beyond it -- the improvement in 
resolution was not found. From this result, when Fe ion concentration in liquid was 10- lOOmicroM, it was checked that good 
decomposition activity is acquired. 

[0033] TCE was decomposed using the experimental device shown in example of experiment 2 drawing 2 . First, they are a 3 
mg/L phenol 1 mM phosphate buffer solution in a tank 1 , and a TCE saturated water solution in a tank 2 respectively to the 
biological treatment column (400ml of soil fills) 3 filled up with soil A pump PI and P2 By supplying As continuation water flow 
was earned out on the conditions which show the artificial TCE contamination underground water of the water quality shown in a 
table 1 in a table 2, change of the TCE concentration in the processing liquid discharged from a column 1 was investigated. 
[0034] 
[A table 1] 

AXTC Ei?SteittT*©*« 



TCE 


0 . 05mg/L 


y j- ; -jv 


3 mg/L 


P O, 


1 mM 


P H 


7 


do m#mm) 


7-3 mg/L 


[0035] 
[A table 2] 

3 * & # 




2 h r 




2 0-24 °C 



[0036] in addition « the time of experiment initiation -- TCE phenol utilization bacillus Pseudomonasputida KN1 with 
resolution was seen in the soil in a column 1, and 150 mg-dry cell/L addition was earned out to soil restoration volume. 
[0037] It operated by Fe ion additive-free for 125 days of the beginning. At this time, Fe ion concentration in liquid was below 
O.OlmicroM contained as an impurity in the used pure water. It is FeS04 to a tank 1 so that Fe ion concentration in the liquid of 
column 3 entrance may be set to lOOmicroM from the 126th. It added. It asked for the TCE elimination factor and by investigating 
the TCE concentration in the processing liquid discharged from a column showed the aging to the graphic display. 
[0038] After the start up, among 20 - 40%, the elimination factor of TCE in a Fe ion additive-free period was changed violently, 
and was 42% at the maximum so that more clearly than drawing 3 . Then, the elimination factor increased from from substantially 
immediately after starting addition of Fe ion, and it was stabilized at about 60%. 
[0039] 

[Effect of the Invention] The catabolic rate and the amount of decomposition per bacillus can be made to increase in the aerobic 
biological treatment of the chlorination ethylene using a microorganism by controlling Fe ion concentration in liquid more than 
1 OmicroM according to the biological treatment method of the chlorination ethylene of this invention as explained in full detail 
above. The increment in the catabolic rate per bacillus is in. In situ processing, about compaction of the processing time, it is ex. 
In site processing, the increment in a processor load is brought about. Moreover, the increment in the amount of decomposition 
per bacillus is connected with reducing the induction substrate addition per [ to remove ] amount of chlorination ethylene. For this 
reason, according to this invention, reduction of the initial cost in the aerobic biological treatment of chlorination ethylene or a 
running cost and stabilization of processing can be attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A biological treatment method of the chlorination ethylene characterized by carrying out Fe ion concentration in liquid 
in a system to more than lOmicroM in a method of carrying out aerobic biological treatment of the chlorination ethylene. 



[Translation done.] 



